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SPECIAL NOTES 


1, API PUBLICATIONS NECESSARILY ADDRESS PROBLEMS OF A GENERAL 
NATURE. WITH RESPECT TO PARTICULAR CIRCUMSTANCES, LOCAL, STATR, 
AND FEDERAL LAWS AND REGULATIONS SHOULD BE REVIEWED. 


2. API IS NOT UNDERTAKING TO MEET THE DUTIES OF EMPLOYERS, 
MANUPACTURERS, OR SUPPLIERS TO WARN AND PROPERLY TRAIN AND 
EQUIP THEIR EMPLOYEES, AND OTHERS EXPOSED, CONCERNING HEALTH 
AND SAFETY RISKS AND PRECAUTIONS NOR UNDERTAKING THEIR OBLIGA- 
TIONS UNDER LOCAL, STATE, OR FEDERAL LAWS. 


3. INFORMATION CONCERNING SAFETY AND HEALTH RISKS AND PROPER 
PRECAUTIONS WITH RESPECT TO PARTICULAR MATERIALS AND CONDI- 
TIONS SHOULD BE OBTAINED FROM THE EMPLOYER, THE MANUFACTURER 
OR SUPPLIER OF THAT MATERIAL, OR THE MATERIAL SAFETY DATA SHEET. 


4, NOTHING CONTAINED IN ANY API PUBLICATION IS.TO BE CONSTRUED AS 
GRANTING ANY RIGHT, BY IMPLICATION OR OTHERWISE, FOR THE 
MANUFACTURE, SALE, OR USE OF ANY METHOD. APPARATUS. OR PRODUCT 
COVERED BY LETTERS PATENT. NUITHRR SHOULD ANYTHING CONTAINED 
IN ‘THE PUBLICATION BE CONSTRUED AS INSURING ANYONE AGAINST 
LIABILITY FOR INFRINGEMENT OF LETTERS PATENT. 


5. GENERALLY, API STANDARDS ARE REVIEWED AND REVISED, REAF- 
FIRMED, OR WITHDRAWN AT LEAST EVERY FIVE YEARS. SOMETIMES A 
ONE-TIME EXTENSION OF UP TO TWO YEARS WILL BE ADDED TO THIS 
REVIEW CYCLE, THIS PUBLICATION WILL NO LONGER BE IN EFFECT AS AN 
OPERATIVE API STANDARD FIVE YEARS AFTER ITS PUBLICATION DATE OR, 
WHERE AN EXTENSION HAS BEEN GRANTED, UPON REPUBLICATION. THE 
STATUS OF THE PUBLICATION CAN BE ASCERTAINED FROM THE APT 
AUTHORING DEPARTMENT (FELEPRONE (202) 082-8000). A CATALOG OF API 
PUBLICATIONS AND MATERIALS IS PUBLISHED ANNUALLY AND UPDATED 
QUARTERLY BY API, 1220 L STREET, N.W., WASHINGTON, D.C. 20005, 


Copyright @ 1991 American Petroteurn Institute 
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FOREWORD 


‘This standard was developed jointly by the Gas Processors Association (GPA), Section 
H, Product Measurement and Handling, and the American Petroleum Institute (APD, 
Committee on Natural Gas Fluids Measurement. Chapter 14.4 of the manual is technically 
identical to GPA Standard 8173. Only the format has been changed to match that of API's 
Manual of Petroleum Measurement Standards. 

API publications may be used by anyone desizing to do so. Every effort has heen made 
by the Institute to assure the accuracy and reliability of the data contained in them; however, 
the Instirute makes no representation, warranly, or guarantee in connection with this 
publication and hereby expressly disclaims any liability or responsibility for loss or damage 
resulting from its use or for the violation of any federal, state, or municipal regulation with 
which this publication may conflict. 

Suggested revisions are irvited and should be submitted to the director of the Measure- 
ment Coordination Department, American Pctroleum Institute, 1220 L Street, N.W., 
Washington, D.C, 20005. 


lit 
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Chapter 14—Natural Gas Fluids Measurement 


SECTION 4—CONVERTING MASS OF NATURAL GAS LIQUIDS AND VAPORS TO 
EQUIVALENT LIQUID VOLUMES ’ 


14.4.4 Scope 


This standard prescribes a method for converting the 
Measured mass of natural gas liquids or natural gas vapors at 
operating conditions to equivalent liquid volumes of the 
components at 60°F and equilibrium presstze for English 
units, or 15°C and equilibrium pressure for SI units. 


14.4.2 Referenced Publications 


The following standards, codes, and specifications are 
cited in this standard: 


API 
Technical Data Book 
Manual of Petroleum Measurement Standards 
Chapter 14.6, “Continuous Density Measurement”; 
Chapter 14.7, “Mass Measurement of Natural Gas Liquids” 
(GPA Std 8182) 


cpa! 
Std 2145 Table of Physical Constants of Paraffin 
Hydrocarbons and Other Components of 
> Natural Gas. 
Std 2186 Tentatlve Method for the Extended 
Analysis of Hydrocarbon Liquid Mixtures 
Containing Nitrogen and Carbon Dioxide 
by Temperature Programmed Gas 
> Chromatography. 
GPSA 


Engineering Data Book (“Physical Properties” Chapter) 
14.4.3 Outline of Method 


14.4.3,1 Mass is calculated by multiplying consistent 
units of ameasured volume by its absolute density, with both 
volume and absolute density determined at the same flowing 
conditions. The resulting total:mass is converted to individual 
component volumes using a component analysis and proper 
values of the absolute density in mass per unit volume uf each. 
component at 60°F (or 15°C) and its equilibrium pressure. 


14.4.3.2 Volume and absolute density determination, 
sampling, and analysis shall be performed as described or 
referenced in Chapter 14.7 (Gas Processors Association 
(GPA) Standard 8182). 


‘Gas Processors Assvtlation, 626. 60th Street, Tulsa, OK 74145. 
Gas Processors Suppliers Astoolation, 6526 Kast 60th Street, Tulsa, OK 74145, 


14.4.3.3 The absolute density of pure hydrocurbons in 
pounds mass per gallon gi?) as stated in GPA Standard 
2145 shall be used in the calculations, Unless contract terms 
specify otherwise, absolute density values shall be from the 
latest revision of GPA Standard 2145, In the examples in this 
publication, the absolute density values stated in GPA Stan- 
dard 2145-86 were used. 

Note 1: Tae exainples in this publication illustrate typical cnmponents. In 
actual practice, all the detected components that are rej ntative of the 


Theasured product stream should be included in the conversion to equivalent 
liquid volumes. 


Note 2 If constants for hydrocarbon components that are not presented in 
GPA Standard 2145 are required, the coastants contained in the "Physical 
Properties" chapter of the PSA Engincerlag Data Book shall be used. If tho 
Fequled consians ae nol contained in the GPSA Engineering Data Hook 
either, the API Technical Data Book constants shell be used. 


144.4 Precautions 


Equipment, installation, and operations shall bein accord- 
ance with Chapter 14.7 (GPA Standard 8182); however, the 
following information is reiterated: 


a. Accurate dynamic measurement can be accomplished 
only witha single phase, homogeneous, Newtonian fluid. 

b. To calculate mass accurately, density determination must 
be made at essentially the same pressure and temperature as 
the volume measurement, Allowable temperature and pres- 
sure deviations are set in Chapter 14.6. Density may either be 
jneasured directly or calculated in accordance with Chapter 
14.7 (GPA Standard 8182), 

¢. Dynamic measurement in the vapor phase must occur at a 
pressure below the equilibrium pressure (dew point pressure) 
of the mixture at operating conditions. 

d. Dynamic measurement in the liquid phase must occur at 
apressure above the equilibrium pressure (bubble point pres- 
sure) of the mixture at all actual operating temperatures and 
compositions. This standard may also be applied to the meas- 
urciment of supercritical fluids. 

e. Measuring and sampling equipment shall be located 
where it will not be affected by pulsation, mechanical vibra- 
tion; and compressor-, pump-, or cantrol-valve-generated 
noise that would adversely affect measurement accuracy. 
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2 Sraricn 14—Nalunal Gas PLuivs MEAs uiitMcetl 
14.4.5 Calculations for Liquid and Vapor a. Divide the component mass of each component by its 
Conversion (English Units) absolute density to obtain the equivalent liquid volume. 
Stcp 1—Convert mol percent analysis to weight fraction: Component Mass Density (pounds Gallons at 
u Component {pounds) per gallon) 60°F, EVP 
Given: Compositions! analysis (mol percent) co: ote + 6.8199 = 134 
Molecular weight constants from GPA Standard 2145. C 6,480 2.5000 2,592 
a. Multiply the mol percent of each component by the c 221,192, 2.9606 Rect 
molecular weight of that component, (1) * (2). ee See i Al ee 
¥ 82,255 6927 873 
b. Divide the resulting product for cach component (3) by ee ean 4.8690 2 161 
the sum of the products of all components to obtain the weight ICs 34.280 5.2082 4472 
fraction of each component (4). NC3 24,785 5.2617 4,710 
Cot 116,526 5.9517 19,580 
a) Q @) “@ 204,446 
Sum of "Eom axtended analysis as described in GPA Standard 2186. The 


Mol Mai 

Percent * Percent x 
Mol Molecular Molecular Molecular Weight 
Component percent __Weight_ Weight Weight Fraction 
CO D.tl x 44.010 = 4.84 ~ 4372.27 0.001107 14.4.6 Calculations for Liquid and Vapor 


hexanes—plus com ponent may be reported as hexanes and heptanes—plus. 


Cc 244 16.043 34.33 4372.27 0.007852 Conversion (SI Units) 
C2 38.97 30.070) 1171.83 4372.27 0.268014 
C3 36.48 44,097 1608.66 4372.27 0.367923 Step |—Convert mol percent analysis to weight fraction: 
Tey 2.94 58.123 170.88 = 4372.27 1.039083 
NCy 8.77 58123 500.74 4372.27 0.116585 Given: Compositional analysis (mol percent) 
ICs 171 72.150 123.38 4372.27 0.098710 Molecular weight constants from GPA Standard 2145, 
ae i fee to ae ae u adits a Multiply the mol percent of each component by the 
6 i, 43 : 2 , “ j A 
Too.00 ae i ee molecular weight of that component, (1) x (2) 


b. Divide the resulting product for each component (3) by 
Step 2—Calculate the mass of each component: the sum of the products of all components to obtain the weight 
fraction of each component (4). 


Given: Total pounds mass = 825,300 


Cumponent weigtt (fractions from Step 1, iw iv) (3) (4 
a, Multiply the weight fraction by the total mass to obtain the _ ee 
pounds mass of cach componcat, Percent x Percent x 
ji Mol Molecular. Molecular. Molecular Weight 
b. Add the pounds mass of all compencats to ensure that the Comporent percent ‘Weight ‘Weight ‘Weight Fraction 
sum equals the total pounds mass. cO2 OLX 44010 = 4.84 + 4372.27 = 0.001107 
C1 214 16.043 34.33 4372.27 0,007852 
2 . Total Muss Componcat Mass C2 38.97 30.070 1ITL83 4372.27 0.268014 
‘Component’ “Weight Braction ¢° \- -(pouaade) 2" <Baunds) Cy 3648 4d.007L60RGG 4372.27 0.367823 
oe Caries ath de Ics 294 58123 «17088 4372.27 0.039083 
a isos seb Seige NCa 8.77 58.123 09.74 4372.27 0.116585 
ie anaes ian ee ICs 171 72.150 123.38 4372.27 0.028219 
Ha ras ey : sige NC5 18273150 (3131 4372.27 0.030032 
he igen men ss Ce 7.06 «87.436 617.30 4372.27 0.141185 
%4 S 3 : = 
1.00 4372.27 T0000 
Ics 0.028219 825,300 23,289 mo me oy 
aS POSOIE 825300 BATS, Step 2—Caleulate the mass of cach compenents 
Cat O41185 825,300 116,520 
raoonr 825,300 Given: Total kilograms mass = 374,350 


Step 3—Calculate the volume of each component at equi Component weight fractions from Step 1. 


librium pressure and 60°F: a. Multiply the weight fraction by che total mass to obtain the 


Given: Absolute density of each component from GPA Stan- kilograms ae ol ext component, 
dard 2145. b, Add the kilograms mass of all components te ensure that 


Component mass from Step 2. the sum equals the total kilograms mass. 
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Srotion 4—Conventine MageTo Liauin Vouumco. a 
‘Total Mass: Campeonent Mass = oa a 
eR a i oo artnet pra 
CO? oo0l107, «x «OBT4a50 414 
Cc 0.007852 374,350 2,939 - a ey f cubic 
i ComponentMass ile, cubic ‘ubic Meters at 
oa a 
C1 0.039083 374,390 14.631 ae 7 oe ¥ ee # wan 
NC 0.116585 374,350 43,644 a ; ~ ae 
ICs 0.028219 374,450 10,564 oo 100,331 Aa a 
NG: 0030022 374,350 11,242 & iBT ou) 20 anes 
Cot OLALLES 374,350 52,853 Ie 14,631 562.98 25.99 
1.000000 374,350 NCi 43,644 5R4.06 1B 
ICs 10,564 624.35 16,92. 
Step 3—Calculate the volume of each component at equi- NCs L242 631.00 17.82 
libriurn pressure and 15°C. Cot 52,853 713.16 74,12. 
‘ Fi 374,350 TNR 
Given: Absolute density of each component from GPA ®Zrom extended analysis os described in GPA Standard 2186, The 
Standard 2145, bexames—plus component may be reportedashexenes and heptanes—plus, 


Component mass from Step 2. 
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